DESCRIPTION 
VEHICLE SHOCK ABSORBER 

Technical Field 

The present invention relates to a vehicle shock absorber, 
provided inside a vehicle structural member such as a door, a 
body side panel or a bumper facia, for absorbing the shock from 
the inside such as the collision of a passenger against the inner 
wall of the vehicle structural member or the shock from the outside 
such as the collision or contact with another vehicle or other 
objects . 

Background Art 

As the vehicle shock absorber of this kind, the following 
absorbers are known. That is, vehicle bumpers each having a 
blow-molded bumper core (vehicle shock absorber) which are 
disposed on left and right portions inside of a bumper facia 
are described in Japanese Patent Application Laid-Open No. 
2002-29339, a bumper core (vehicle shock absorber) made of 
blow-molding in which a portion of a sidewall is recessed toward 
a hollow portion to form a rib is described in Japanese Patent 
Application Laid-Open No . 2002-29341, a shock absorbing material 
made of foam product in which ribs are disposed at uniform 
distances from one another as shock absorbing portions and the 
shock absorbing portions are formed in a shock surface is 
described in Japanese Patent Applications Laid-OpenNos . 7-16867 
and 8-108812, a bumper beam made of blow-molding in which recesses 
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are formed in a shock receiving surface in zigzag manner is 
described in Japanese Patent Application Laid-OpenNo . 8-108812, 
and a shock energy absorber made of elastic material formed with 
lattice is described in Japanese Patent Application Laid-Open 
No. 8-207579. 

In the conventional vehicle shock absorbers described in 
the above patent documents, when the shock receiving surface 
is small, it is difficult to form recessed ribs in the shock 
receiving surface. In addition, when the shock absorber is long 
in the shock direction, it is difficult to form the recessed 
rib in the shock receiving surface, and thus a desired shock 
absorbing property can not be obtained. 

That is, the shape of the vehicle shock absorber is 
determined by a vehicle structural member, inside which the 
absorber is provided. Thus, not only when the shock receiving 
surface of the vehicle shock absorber is small and the shock 
absorber is long in the shock direction, but also when an area 
of a first or second wall is wider than an area of the shock 
receiving surface, it is difficult to provide a substantially 
vertical recessed rib in the shock receiving surface by 
blow-molding. Even if the recessed rib could be formed, position 
where the recessed ribs are formed is limited, many recessed 
ribs can not be formed, or the recessed ribs are expanded at 
the time of forming and the ribs become thin, so that the desired 
shock absorbing property can not be obtained in some cases. 

Hence, it is an object of the present invention to provide 
a vehicle shock absorber in which: a first wall and a second 
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wall are opposed to each other at a distance therebetween; a 
shock receiving surface connects the first wall and the second 
wall; a plurality of recessed grooves are formed in the first 
wall and the second wall substantially at uniform distances from 
one another; the recessed grooves are formed by walls which are 
substantially perpendicular to the shock receiving surface, and 
formed from an end of the shock receiving surface of the first 
wall or the second wall to the other end; a uniform shock absorbing 
property can be thus obtained in all of positions of the shock 
receiving surface; and if a distance from a lower end of a recessed 
groove in the first wall to the second wall is made equal to 
a distance from the lower end of the recessed groove in the first 
wall to a lower end of a recessed groove in the second wall, 
a further uniform shock absorbing property can be obtained. 

Disclosure of the Invention 

According to the vehicle shock absorber of the present 
invention, a uniform shock absorbing property can be obtained 
inallofpositionsof the shock receiving surface, and especially 
if a distance from a lower end of a recessed groove in a first 
wall to a second wall is made equal to a distance from the lower 
end of the recessed groove in the first wall to a lower end of 
the recessed groove in the second wall, a further uniform shock 
absorbing property can be obtained. 

To achieve the above object, a first aspect of the present 
invention provides a vehicle shock absorber installed inside 
a vehicle structural member so as to absorb shocks from interior 
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or exterior, wherein the vehicle shock absorber is formed to 
be hollow by blow-molding thermoplastic plastic, a first wall 
and a second wall are provided to be spaced from and opposed 
to each other, a shock receiving surface connects the first and 
second walls, the first and second walls are formed with a 
plurality of recessed grooves at substantially equal spaced 
intervals, the recessed grooves are formed by walls which are 
substantially perpendicular to the shock receiving surface, and 
the recessed grooves are formed from an end of the shock receiving 
surface of the first wall or the second wall to the other end. 

According to a second aspect of the invention, in the 
vehicle shock absorber of the first aspect, the recessed groove 
in the second wall is provided at a position opposed to a wall 
surface between two adjacent recessed grooves formed in the first 
wall so that the recessed grooves formed in the first wall and 
recessed grooves formed in the second wall are disposed 
alternately. 

According to a third aspect of the invention, in the vehicle 
shock absorber of the first or second aspect, the shock receiving 
surface is formed with semi-arc notches formed by the recessed 
grooves formed in the first wall and the second wall, and a parting 
line is formed between the notch formed by the recessed groove 
formed in the first wall and the notch formed by the recessed 
groove formed in the second wall. 

According to a fourth aspect of the invention, in the 
vehicle shock absorber of the first, second, or third aspect, 
the vehicle shock absorber is interposed between a bumper beam 
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and a bumper facia, and the shock receiving surface is disposed 
on the side of the bumper facia. 

Brief Description of the Drawings 

Fig . 1 is a partially cut-away perspective view of a vehicle 
shock absorber according to an embodiment of the present 
invention; 

Fig. 2 is a sectional view taken along the line A-A in 
Fig. 1; 

Fig. 3 is a sectional view taken along the line B-B in 
Fig. 1; 

Fig. 4 is a sectional view showing a blow-molding of the 
shock absorber of the invention; 

Fig. 5 is a sectional view of the closed mold; 

Fig. 6 is a partially cut-away perspective view of a state 
in which the vehicle shock absorber of the invention is provided 
in a bumper; 

Fig. 7 is a sectional view showing a state in which the 

vehicle shock absorber of the invention is provided in a door 

panel of a vehicle- 
Fig. 8 is a sectional view showing a state in which the 

vehicle shock absorber of the invention is provided in a rear 

pillar of the vehicle; and 

Fig. 9 is a perspective view of a vehicle shock absorber 

of another embodiment of the invention. 

Best Mode for Carrying Out the Invention 
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The present invention will be explained in detail with 
reference to the accompanying drawings. 

In Figs. 1 to 3, a reference symbol 1 represents a vehicle 
shock absorber. The vehicle shock absorber 1 is formed to be 
hollow by blow-molding thermoplastic plastic, and a first wall 

2 and a second wall 3 are opposed to each other at a distance 
from each other. A peripheral wall connecting one ends of the 
first wall 2 and the second wall 3 functions as a shock receiving 
surface 4. The first wall 2 and the second wall 3 are formed 
with a plurality of recessed grooves 5 and 6 arranged at 
substantially egual distances from each other. A reference 
symbol 7 represents a hollow portion. 

In the shock absorber 1, an area of the shock receiving 
surface 4 is smaller than an area of the first wall 2 or the 
second wall 3 . The shortest distance f roma contact point between 
the shock receiving surface 4 and the first wall 2 to a contact 
point between the shock receiving surface 4 and the second wall 

3 is formed to be shorter than the shortest distance from an 
end of the first wall 2 or the second wall 3 on the side of the 
shock receiving surface 4 to the other end thereof. 

The recessed grooves 5 and 6 formed in the first wall 2 
and the second wall 3 are arranged alternately with respect to 
each other. The recessed grooves 6 formed in the second wall 
3 are provided at positions opposed to wall surfaces 8 between 
adjacent two recessed grooves 5 and 5 formed in the first wall 
2. The recessed grooves 5 formed in the first wall 2 are formed 
at positions opposed to wall surfaces 9 between adjacent two 
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recessed grooves 6 and 6 in the second wall 3. The recessed 
grooves 5 and 6 are formed into semi-arc shapes. The recessed 
grooves 5 and 6 are formed from one end of the first wall 2 or 
the second wall 3 on the side of the shock receiving surface 
4 to the other end thereof. Semi-arc notches 10 and 11 formed 
by the recessed grooves 5 and 6 formed in the first wall 2 and 
the second wall 3 are formed in the shock receiving surface 4 . 
A parting line 12 is formed between the notches 10 formed by 
the recessed grooves 5 formed in the first wall 2 and the notches 
11 formed by the recessed grooves 6 formed in the second wall 
3. 

The plurality of recessed grooves 5 and 6 are formed in 
the first wall 2 and the second wall 3 of the vehicle shock absorber 
1 at equal distances from one another and are formed by walls 
which are substantially perpendicular to the shock receiving 
surface 4. The recessed grooves 5 and 6 extend from the one 
end of the first wall 2 or the second wall 3 on the side of the 
shock receiving surface 4 to the other end thereof. Since the 
recessed grooves 5 formed in the first wall 2 and the recessed 
grooves 6 formed in the second wall 3 are arranged alternately 
with respect to each other, a uniform shock absorbing property 
can be obtained in all of positions of the shock receiving surface 
4. If a distance a from a lower end of the recessed groove 5 
in the first wall 2 to the second wall 3 and a distance b from 
the lower end of the recessed groove 5 in the first wall 2 to 
a lower end of the recessed groove 6 in the second wall 3 are 
equal, a more uniform shock absorbing property can be obtained. 
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It is preferable that the recessed grooves 5 and 6 are of semi-arc 
shape, but the grooves can be formed longer in accordance with 
a shape of the vehicle shock absorber 1. In addition, although 
the recessed grooves 5 and 6 are formed by walls which are 
substantially perpendicular to the shock receiving surface 4, 
a stable shock absorbing property can be obtained by inclining 
lower ends of the recessed grooves 5 and 6 with respect to the 
shock receiving surface 4. A preferable inclination angle is 
3 to 10°. 

The vehicle shock absorber 1 is made of resin which can 
be blow-molded. Preferable resin is thermoplastic plastic 
having bending elastic modulus in the range of 800 to 2500 MPa . 
Polypropylene, polyethylene, polymer alloy having 
polypropylene or polyethylene as basic material, or 
polyolef in-based resin such as blended material is preferable. 

As shown in Figs. 4 and 5, the vehicle shock absorber 1 
is blow-molded. That is, reference symbols 13 represent a pair 
of split type molds, reference symbols 14 represent cavities, 
a reference symbol 15 represents a recessed groove forming 
portion, a reference symbol 17 represents an extrusion head, 
and a reference symbol 18 represents a parison. As shown in 
Fig. 4, the parison 18 is disposed between the pair of split 
type molds 13 and 13, and the molds are closed and blow-molding 
is carried out as shown in Fig. 5. 

In the above-described blow-molding, the ends of the 
recessed grooves 5 and 6 reach the shock receiving surface 4, 
the notches 10 and 11 are formed in the shock receiving surface 
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4 , and the parting line 12 is formed between the notches 10 formed 
by the recessed grooves 5 formed in the first wall 2 and the 
notches 11 formed by the recessed grooves 6 formed in the second 
wall 3. Therefore, the vehicle shock absorber 1 can be formed 
such that the entire thickness thereof is substantially uniform, 
and an excellent shock absorbing property can be obtained. 

Figs. 6 to 8 show an example of use of the vehicle shock 
absorber 1 according to the invention. That is, in Fig. 6, the 
vehicle shock absorber 1 is interposed between a bumper beam 
19 and a bumper facia 20 . The vehicle shock absorber 1 is disposed 
such that the shock receiving surface 4 butts against the bumper 
facia 20. 

Fig. 7 shows a door trim 22 of a door 21 provided therein 
with the vehicle shock absorber 1 of the invention . Fig . 8 shows 
a rear pillar 23 provided therein with the vehicle shock absorber 
1 of the invention. In Fig. 8, A shows a head of a passenger. 

The vehicle shock absorber 1 of the invention can be 
constituted as shown in Fig. 9. In this embodiment, a distance 
between the opposed first wall 2 and the second wall 3 is long, 
and deep long recessed grooves 5 and 6 are formed in the first 
wall 2 and the second wall 3. 

Industrial Applicability 

The vehicle shock absorber of the invention is provided 
in a vehicle structural member such as a door, a body side panel, 
a roof panel, a pillar and a bumper of an automobile to remarkably 
enhance the shock absorbing property thereof . The vehicle shock 
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absorber enhances safety of the automobile. 



10 



